New considerations on the neuromodulatory role of thiamine.
A nonmetabolic role for thiamine in cholinergic neurotransmission has long been suggested. The mechanism remains unclear. We sought to extend our previous research to elucidate the effect of the thiamine metabolic antagonist, oxythiamine, on the release of acetylcholine from the brain. The potassium-stimulated release of acetylcholine from superfused rat brain slices was determined. Hand-cut slices of cerebral cortex were preincubated with tritiated choline to label acetylcholine stores. Two periods of stimulation (S1, S2) with 50 mmol/l solution for 3.5 min were performed as superfusate was collected. During S1, only 50 mmol/l potassium-containing Krebs-bicarbonate buffer with 2 mmol/l calcium was used. Using a two-by-two design, S2 consisted of exposure to 50 mmol/l potassium with or without 10(-4) mol/l oxythiamine, with or without calcium. The S2/S1 ratio was calculated. Oxythiamine enhanced the potassium-evoked release of acetylcholine by 60% but only when calcium was present in the superfusing medium. These data confirm earlier findings with oxythiamine on the calcium-mediated synaptic transmission of acetylcholine and support a possible neuromodulatory role for thiamine distinct from its actions as a cofactor during metabolic processes.